INTRODUCTION
The study of electromagnetic transients is essential for the adequate design and operation of power systems. The main difficulties confronting the power system analyst in studies of untransposed transmission lines are the establishment of models which are sufficiently general to represent the power system components in an adequate manner for any frequency1.
Models which assume constant parameters do not adequately simulate the response of the actual line during transient conditions and produce a magnification of the higher harmonics and wave distortion. Much effort has been devoted over the last several years to the development of frequency-dependent line models for digital computer transient simulations2.
Experimental studies of induced overvoltages on distribution lines are comparatively rare, and few measurements have been obtained in the absence of complicating factors such as surge arresters Fig. 1 Refering to the middle phase, the computed maximum percentage difference for the line paramaters will be decreased to its half value. In this case, the limit of maximum difference for all parameters (Fig. 2) in the frequency region (0-50 kHz) becomes 5.5%. Thus, the scale for the curves that given in Fig. 2 Table II 
where A and B are the coefficients of the transformation matrix of the transmission line parameters8. The propagation constants of the untransposed and transposed lines are sa,,o and sa,,o in the wave modes (a,,o), respectively and P is the Laplace operator. From equation (7) it is seen that the calculated difference between the voltages of untransposed and transposed lines is a function of the line length L, the distance x (at which the voltage must be estimated) and the time t.
As the fl-wave mode is the same for the parameters of both transposed and untransposed transmission lines, equation (7) can be simplified as" Fig. 7 . The effect of the line length is also studied and the results of calculations are shown in Fig. 8 
